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Abstract: This paper describes the spermatozoon ultrastructure in Mecopoda nipponensis (De Haan). Spermatozoon of this spe- 


cies were examined by transmission electron microscopy after double fixation of live material in glutaric-aldehyde and osmic acid. 


Its acrosomal complex lies to the side of the flat; dense nucleus and partially embraces it. Two broad bean-shaped accessory bod- 


ies are located laterally to the axoneme> which is of a typical 9 + 9 +2 pattem. Two almost completely crystallized mitochondrial 


derivatives are oval in cross-section. There are three connecting bands between mitochondrial derivatives and axoneme. Two flat 


membranous cisterns close to mitochondrial derivatives are S-shaped in cross-section. A character peculiar to this species, an ad- 


ditional bi-layer membrane, appears around organelles of the tail in some cross-sections. 
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Spermatozoa, the germ cells of male animals, are 
highly specialized and play an important role in the re- 
productive isolation of species. Spermiogenesis and dif- 
ferentiation of spermatozoon are conspicuously different 
in various groups of insects, which reflects their differ- 
ent degrees of phylogenetic relatedness (Chung et al., 
1982). Investigation of the spermatozoon ultrastructure 
can thus help resolve some unclear systematic relation- 
ships between taxa Xi et al., 1995, 1997; Yin et 
al., 1992). Moreover; it can provide a theoretical ba- 
sis for investigating the evolution of taxa (Yin et al., 
1992; Dallai et al., 1983). 

Baccetti (1970, 1979, 1987), Afzelius (1969) 
and Phillips (1969, 1970) have published many pa- 
pers on the morphology and ultrastructure of spermato- 
zoa» including those of insects. After long research on 
orthopteran taxonomy and sperm ultrastructure, Baccetti 
believes that spermatology can be of great help to phylo- 
genetic reconstruction at any taxonomic level ( Baccetti, 


1987). Chung (1982) and Xi (1995, 1997, 1999) 


also did much work on spermiogenesis and the ul- 
trastructure of spermatozoa in the Acridoidea and Gryl- 
loidea. However, the spermatozoa of the Mecopodidae 
of the Tettigonioidea have never been investigated. This 
paper describes the spermatozoon ultrastructure in 


Mecopoda nipponensis (De Haan). 


1 Materials and Methods 


Live adult males of Mecopoda nipponensis were 
collected from Bei-bei in Chongging, China, Sept. 
2001. 

After dissection, testes of adult males were fixed 
in 2.5% glutaric-aldehyde solution in phosphate buffer 
(0.1M, pH 7.2) for 2-3 hours, and postfixed for 2 
hours in 1% osmic acid in the same buffer. Thereafter, 
they were dehydrated with ethanol and embedded in 
Epon-168. The sections of testes were cut with a LKB-5 
ultramicrotome and were then stained with lead acetate 


and lead citrate. Finally, the sections were examined 
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with a JEM-2000EX electron microscope . 


2 Results 


The spermatozoon laminar acrosomal complex of 
Mecopoda nipponensis lies lateral to the flat» dense nu- 
cleus and partially embrances it. The flat acrosome: 
with two processes facing the nucleus, embraces the an- 
terior part of the nucleus (Pl. Į: 1-2). 

The nuclei of spermatozoa, being extremely 
dense» compact and devoid of visible substructure» ap- 
peard crescent-shaped and semilunar in cross-section 
(PI. Į: 3). Its anterior parts which inserts laterally 
in the acrosomal complex, is mostly hat-shaped (PI. 
I: 1), and the part immediately separated from the 
acrosomal complex is crescent-shaped in cross-section 
Plies Te 2): 

The centriolar adjunct, with very dense material, 
embraces the basal part of the axoneme and mitochon- 
drial derivatives which accompany almost the whole 
length of the axoneme (Pl. I: 4). 

The tail of spermatozoon appears oval in cross-sec- 
tion (Pl. [ : 5). The axoneme is a typical 9+ 9 + 2 
pattern, in which the outer singlet tubules are hollow 
and connected by bilobate spots. Two broad bean- 
shaped accessory bodies are located lateral to the axon- 
eme. Two mitochondrial derivatives almost completely 
crystallized, with only a small uncrystallized part at its 
center, are oval in cross-section. Two flat membranous 
cisterns, interposed between axoneme and mitochondrial 
derivatives» are S-shaped in cross-section. There are 
three granular connecting bands between mitochondrial 
derivatives and the axoneme» and the central one of 
them is ring-shaped (Pl. [ : 5). A character peculiar 
to this species, within the cytoplasmic membrane an ad- 
ditional bi-layer membrane which encircles the or- 
ganelles (axoneme» mitochondrial derivatives, connect- 
ing bands» membranous cisterns and accessory bodies ) 
of the tail, appears in some cross-sections of the tail. 
There was some very thin cytoplasm between the cytop- 


lamic membrane and this additional membrane (Pl. I: 


6). 


3 Discussion 


The spermatozoon of Mecopoda nipponensis has the 
general characteristics of that of the Tettigonioidea de- 
scribed by Baccetti (1987): the laminar acrosomal 
complex lies lateral to the flat, dense nucleus and par- 
tially embraces it. In the typical 9 + 9+ 2 axoneme the 
outer singlet tubules are hollow and connected by bi- 
lobate spots. Two lateral additional fibrous structures 
(two accessory bodies in this species) are present. The 
usual three bands of granular material connecting the 
axoneme with the two mitochondrial derivatives, which 
are equally large and flanked by flat membranous cis- 
terns. However» this species has some specialized char- 
acters. Firsts two mitochondrial derivatives are almost 
completely crystallized» not half crystallized as Baccetti 
described. Second, a character peculiar to this species; 
within the cytoplamic membrane an additional bi-layer 
membrane, which encircles organelles of the tail, ap- 
pears in some cross-sections of the tail. In terms of the 
ultrastructure of the tail this seems to be a cross-section 
of the tail of the mature spermatozoon. However, this 
condition has never been found in spermatozoon of the 
other members in Tettigoniodea < Baccetti» 1987). In 
some stages of spermiogenesis in some species» such as 
Conocephalus longipennis < pers. obs.)» there is a 
menbrane in stage 8 of the spermatid» but this does not 
appear to be the typical bi-layer membrane of the sper- 
matozoon of Mecopoda nipponensis . In M . nipponensis » 
there is a bi-layer membrane besides the cytoplamic 
membrane,» however, we are unsure whether this is an 
individual peculiarity of individual spermatozoa or a 
specialized transition morphologically from spermatid to 
mature spermatozoon> if it arises from the Golgi complex 
or other organelles and what role this membrane plays in 
the cell. More research is required to clarify the origin 


and role of this structure. 
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1. Cross-section of the head showing location of acrosomal complex and nucleus (HATLAR UI, AMAR AAS AH): 2. Cross-section of the head 
showing location of acrosomal complex and nucleus (HA TAL ARTO, a TMA Oe SHH AER): 3. Cross-section of the head showing the shape of nucleus 
CHa FSAI, TARIE): 4. Cross-section of the neck showing the centriolar adjunct CA TAARE DI, aR PLAM AD: 5. Cross-see- 
tion of the tail showing organelles of the tail CAT RE ARIE I, TEETAR): 6. Cross-section of the tail showing the additional bi-layer membrane of 
the tail CAS FARRAR UI, TARR ARRE); A: acrosome (MEE); N: nucleus (fZ); CA: centridlar adjunct (PR DR ll ED; AX: 
axaneme (#8229; MD: mitochondrial derivatives (RPEN EE): MC: membranous cistems (ARH: AB: accessory bodies (BI{#): CB: connect- 


ing bands CEE D: AM: additional membrane (ARA ARE AR . 


